CASE REPORT
===========

A male neonate born at 39 weeks gestational age and weighing 2,660 g was admitted for feeding difficulties along with abdominal distension and jaundice. Physical examination revealed a mid-systolic heart murmur at the left sternal border and a 20 mmHg lower blood pressure in the lower extremities than that observed in the upper extremities. Initial echocardiographic and computed tomographic (CT) findings showed a type A interrupted aortic arch arch (IAA) with a bicuspid aortic valve, a posterior malaligned ventricular septal defect (VSD), and an atrial septal defect (ASD). The annulus of the ascending aorta measured 4.5 mm (z-value=−3.7), and there was no stenosis of the pulmonary artery. The first surgery was performed nine days after birth when the patient weighed 2,700 g. IAA reconstruction by end-to-side anastomosis as well as VSD and ASD closure were performed. Unusual diffuse aortic wall thickening was observed during the surgery.

Systolic blood pressure was measured at 80--90 mmHg without difference between upper and lower limbs after first surgery. Extubation was performed on postoperative day 6 and respiration was stable without tachypnea. On postoperative echocardiography follow-up at one week, diffuse hypoplasia of the aorta with turbulent flow from the sinotubular junction to the IAA anastomosis site as well as peripheral pulmonary artery stenosis (PPAS) were observed. The diameter of the ascending aorta was 1.6 mm and that of the descending thoracic aorta was 2.8 mm at the anastomosis site. The ratio of the sinotubular junction diameter to aortic annulus diameter was 0.36. The flow velocity at the ascending aorta and IAA anastomosis site was 3.7 m/sec and 4.4 m/sec, respectively. The left and right peripheral pulmonary arterial diameters were 2.1 mm (z-value=−4.68) and 2.2 mm (z-value=−3.92), respectively. The flow velocity at the main pulmonary artery (MPA) was 3.5 m/sec. Left ventricular hypertrophy (LVH) with a hyperechogenic feature regarded as endocardial fibroelastosis was also observed ([Fig. 1](#f1-kjtcv-49-115){ref-type="fig"}). The interventricular septal diameter of the left ventricle was 6.1 mm (z-value=2.5), and the left ventricular posterior wall diameter was 6.5 mm (z-value=4.4). On CT angiography before the second surgery, supravalvular aortic stenosis (SVAS) and PPAS were clearly observed ([Fig. 2](#f2-kjtcv-49-115){ref-type="fig"}). Taking into account the patient's elfin face and rapid progression of aortic and pulmonary artery wall thickening, a chromosomal study was performed, and the finding of a micro-deletion on chromosome 7q11.23 led to a diagnosis of Williams syndrome (WS). On histopathologic examination, hyperplastic elastic lamina of media was observed at the stenotic aorta using elastic van Gieson's stain ([Fig. 3](#f3-kjtcv-49-115){ref-type="fig"}). LVH, diffuse aortic hypoplasia and PPAS were aggravated on follow-up echocardiography.

The second surgery was performed at 77 days after birth when the patient weighed 4,370 g. The Brom's two-sinus patch enlargement technique using bovine pericardium was performed for SVAS relief ([Fig. 4](#f4-kjtcv-49-115){ref-type="fig"}). Two-thirds of the anterior ascending aortic wall was reconstructed using a bovine pericardial patch. The MPA and left peripheral pulmonary artery were widened with a 6-mm-long polytetrafluoroethylene vascular graft patch (Goretex; WL Gore & Associates Inc., Flagstaff, AZ, USA) angioplasty.

On postoperative echocardiography at two weeks after the second surgery, the flow velocity at the ascending and at the IAA anastomosis site was 2 m/sec and 3 m/sec, respectively. Furthermore, LVH deterioration was not observed. The flow velocity at the MPA was 1.1 m/sec, and the diameter of the left and right peripheral pulmonary artery was 3.2 mm and 3.2 mm, respectively. At the five-month follow-up after discharge, the patient was found to be free of symptoms. At follow-up echocardiography a further five months later, the flow velocity of the ascending aorta, IAA anastomosis site, and MPA was 1.3 m/sec, 2.1 m/sec, and 2.1 m/sec, respectively. The left ventricular posterior wall diameter was 7.5 mm (z-value=1.08), and the interventricular septal diameter of the left ventricle was 7.2 mm (z-value=1.44). However, a hyperechogenic feature on the left ventricular endocardium was still observed, although hypertrophy of the left ventricular posterior wall and the interventricular septum was improved.

DISCUSSION
==========

SVAS is a common feature of WS, found in approximately 70% of all patients with WS. The natural course of SVAS is variable. It may remain stable or progress during the first five years of life. Additionally, obstructions of the pulmonary vasculature have been described in up to 83% of patients with WS, familial elastin arteriopathy, or sporadic non-Williams SVAS. Patients usually show PPAS, and can have localized or diffuse stenosis in the central pulmonary arteries. However, PPAS often resolves spontaneously \[[@b1-kjtcv-49-115],[@b2-kjtcv-49-115]\]. The mid-term outcome varies with regard to the relief of SVAS or PPAS. In studies on SVAS, the rate of freedom from reoperation or re-intervention ranges from 83% to 98% at five years and from 66% to 83% at 20 years. In studies on pulmonary arterial stenosis, the rate of freedom from reoperation or re-intervention ranges from 32% to 67% at five years \[[@b3-kjtcv-49-115]--[@b7-kjtcv-49-115]\].

In our patient, unusual aortic wall thickening was observed as one of the initial operative findings. Moreover, diffuse ascending aorta and pulmonary arterial stenosis with severe bi-ventricular hypertrophy progressed one week after the initial surgery. In several reports, the mean age for vascular disease treatment in WS patients ranged from 3.3 years to 10.4 years and from 3.8 months to 14 months for SVAS and PPAS, respectively \[[@b3-kjtcv-49-115]--[@b7-kjtcv-49-115]\]. However, Albacker et al. \[[@b8-kjtcv-49-115]\] reported a case of neonatal presentation and repair of SVAS in a patient with WS. Thus, among WS patients, those with aortic hypoplasia, LVH, and PPAS should raise more concern and should undergo short-term follow-up with echocardiography, although rapid progression of concurrent supravalvular aortic and pulmonary arterial stenosis in the early period is rare.

Here, we report the early manifestation of supravalvular aorta and pulmonary artery stenosis in the neonatal period and appropriate surgical treatment for stenosis relief.
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![Echocardiography images one week after the first surgery. (A) Turbulent flow from the ascending aorta to the descending thoracic aorta; the velocity of flow at the aorta ranged from 3.7 m/sec to 4.4 m/sec. (B) Stenosis of the MPA, and flow velocity of 3.5 m/sec at the MPA. (C) Left ventricular hypertrophy and hyperechogenic feature at the left ventricular endocardium. MPA, main pulmonary artery.](kjtcv-49-115f1){#f1-kjtcv-49-115}

![Computed tomographic angiography images at two months after birth. (A) Hypoplasia of the aorta from the sinotubular junction to the descending thoracic aorta. (B) Peripheral pulmonary artery stenosis.](kjtcv-49-115f2){#f2-kjtcv-49-115}

![Hyperplastic elastic lamina of media (arrow) was revealed in pathologic findings (elastic van Gieson's stain, ×40).](kjtcv-49-115f3){#f3-kjtcv-49-115}

![(A) The two vertical incisions in the aortic sinuses. (B) Accommodation of the bovine pericardial patches in each sinus of Valsalva.](kjtcv-49-115f4){#f4-kjtcv-49-115}
